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the appropriate estimating equation and led us to our own study. At
this point, we advance a maximum likelihood estimate of the marginal
airborne fraction equal to 0.47, given an average seepage of 0.1% of
ambient carbon dioxide into the oceans and an annual contribution from
the biosphere of 1 Gt of C (the mean estimate) . We differentiate
between a marginal airborne fraction (the fraction of current emissions
that remain in the atmosphere during their first year) and an average
airborne fraction because of the seepage factor. The contribution of
each year's emissions decays over time in our model, and that decay
will have implications later when we turn to consider emission taxes as
policies with which to address the carbon dioxide problem. The extreme
cell estimates of the marginal fraction are also computed to discretize
the usual normal distribution around a regression coefficient; 0.38
emerges as the low estimate, and 0.59 is the upper extreme.

2.1.2.2.1 Adjustment of Subjective Uncertainty

The inability of individuals, even those with statistical training,
to deal efficiently with uncertainty about the future has come under
increasing scrutiny. Studies in both the economic and psychological
literature have argued, in particular, that individuals tend to
underestimate the uncertainty about events.* For present purposes, two
reasons for these systematic errors are relevant.  First, when people
look to previous studies in seeking guidance for their own views, they
may place too much weight on the early studies.  If one were then to
view the range of resulting estimates as an indication of the true
uncertainty, the computed variance would be too small.

A simple illustration of this phenomenon, sometimes known as the
wine-tasting problem, can make this point. Suppose that a sample of
two independent observations, x^ and x2, were taken from the same
distribution, and let that distribution be normal with mean K and
variance a2. Each x^ would therefore be independently, normally
distributed with mean ic and variance a 2.  The sample mean, 5c = (XT +
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x2)/2 would then be an unbiased estimate of K , and Sz - (x^ - x) ^ +
(x2 - x)2 would be an unbiased estimate of a 2 (i.e., JE[S2] } =
a2) . If, however, the second scientist looks over the shoulder of the
first, he might allow his judgment to be influenced. Say that the reports
of observation x2 were weighted by x^ so that reported values (y) are
yl = xl and ^2 = ax2 + (1 "" a)xl*  The reported variance would
decline. The reason is that the y2 would display a variance

o2(y0) = a2 a2 + (1 - a)2 0 2= [1 + 2 (a2 - a)] a2 < a2, f or 0 < a < 1.

*See Arrow (1982) for a summarizing review of both.